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(54) SEMICONDUCTOR DEVICE FOR DISPLAY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve frequency 
characteristics by lowering the resistance of video lines 
for inputting image signals of a semiconductor device for 
display. 

SOLUTION: This semiconductor device for display has 
gate wirings 1 arrayed in a row form, signal wirings 2 
arrayed in a column form, thin-film transistors(TFTs) 3 
respectively formed at the intersected parts of both 
wirings 1, 2, pixel electrodes 4 connected to the 
respective TFTs 3 and metallic light shielding films 5 
pattern-formed to shield the respective TFTs 3 from 
external light. The device has also plural pieces of input 
wirings 6 which are arranged in juxtaposition to the row 
form and input the image signals and connection wirings 
7 which connect these wirings to the signal wirings 2. 
These connection wirings 7 are arrayed in the column 
form and are intersected with plural pieces of input 
wirings 6 arranged in juxtaposition to the row form. The 
connection wirings 7 are pattern-formed of the same 
layers as the layers of the metallic light shielding films 5. The lowering of the resistance is made 
possible and the need for addition of film forming processes is eliminated. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Gate wiring arranged to behavior. Signal wiring arranged to the seriate. TFT 
respectively formed in the intersection of both wiring. The pixel electrode linked to each TFT. 
Connection wiring which connects mutually the metal shading film by which patterning formation 
was carried out so that each TFT might be shielded from outdoor daylight, the input wiring of 
two or more which is arranged in parallel by behavior and inputs a picture signal, and this input 
wiring and this signal wiring. It is the semiconductor device for a display equipped with the above, 
and while intersecting the input wiring of two or more which had arranged the aforementioned 
connection wiring to the seriate and was arranged in parallel in this behavior, it is characterized 
by carrying out patterning formation in the same layer as this metal shading film. 
[Claim 2] The aforementioned connection wiring is a semiconductor device for a display 
according to claim 1 with which the aforementioned signal wiring and input wiring consist of a 
metallic material of comparatively low resistance, the aforementioned gate wiring consists of 
conductor material of comparatively high resistance, resistance is lower than this gate wiring, 
and this signal wiring is characterized by using a different metallic material. 
[Claim 3] Had in while the input wiring of two or more which is arranged in parallel by the TFT 
respectively formed in the intersection of the gate wiring arranged to behavior, the signal wiring 
arranged to the seriate, and both wiring, the pixel electrode linked to each TFT, the metal 
shading film by which patterning formation was carried out so that each TFT might be shielded 
from outdoor daylight, and behavior, and inputs a picture signal, and the connection wiring which 
connects this input wiring and this signal wiring mutually, and it is a substrate. The substrate of 
another side which was equipped with the counterelectrode at least and joined to one [ this ] 
substrate through the predetermined gap. The electrooptic material held in this gap. It is the 
display equipped with the above, and while intersecting the input wiring of two or more which had 
arranged the aforementioned connection wiring to the seriate and was arranged in parallel in this 
behavior, it is characterized by carrying out patterning formation in the same layer as this metal 
shading film. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the semiconductor 
device for a display used for an active-matrix type liquid crystal display etc. In detail, it is related 
with the low resistance-ized technology of the wiring in the semiconductor device for a display 
which adopted two or more pixel simultaneous sampling method. 

[0002] . ( J ^ 

[Description of the Prior Art] With reference to drawing 5 , the conventional semiconductor 
device for a display is explained briefly. The semiconductor device for a display is equipped with 
the signal wiring Y0, Y1, Y2, Y3, and Y4 of a seriate, and — with the gate wiring X1 t X2, X3, and 
X3 of behavior, and — , and pixels 0, 1, 2, 3, and 4 and — are prepared in both intersection so 
that it may illustrate. The switching drive of each pixel is carried out by corresponding TFT. The 
gate electrode of TFT is connected to the corresponding gate wiring X, a source electrode is 
connected to the corresponding signal wiring Y t and the drain electrode is connected to the 
corresponding pixel. It has the input wiring (video line) 100 of six, and this semiconductor device 
for a display accepts a total of six picture signals sigl, sig2, — sig6 supplied from external 
decoder/driver, respectively. As for each signal wiring Y, six are connected to the predetermined 
input wiring 100 through the level switch HSW as one unit (for example, Y1-Y6). In addition to 
the above composition, the semiconductor device for a display contains the vertical-scanning 
circuit 101 and the horizontal scanning circuit 102. The vertical-scanning circuit 101 answers the 
perpendicular clock signal VCK supplied from an external timing generator, operates, outputs the 
selection pulses V1, V2, V3, and V4, scans the-one gate wiring X at a time sequentially, and 
chooses a pixel for every line. The level clock signal HCK to which the horizontal scanning circuit 
102 is similarly supplied from a timing generator on the other hand is answered, it operates, and 
opening-and-closing control of the level switches HSW0, HSW1, HSW2, and HSW3 which output 
driving pulses DP0, DP1, DP2, and DP3 and — one by one, and correspond, and — is carried out, 
and six signal wiring Y is summarized as one unit, and is driven. That is, six picture signals sigl, - 
- sig6 are sampled all at once to the signal wiring (for example, Y1-Y6) Y which corresponds, 
respectively. In addition, in order to connect each input wiring 100 to signal wiring Y through the 
level switch HSW, the connection wiring 103 is formed for every level switch HSW. This 
connection wiring 103 intersects the input wiring 100 so that it may illustrate. 
[0003] In case this two or more pixel simultaneous sampling drive is performed, in order to give 
the amount of delay corresponding to a pixel pitch beforehand to six picture signals sig1-sig6 
relatively, the sample hold circuit is formed in the decoder/driver. While cutting down the number 
of stages of the shift register contained in the horizontal scanning circuit 102 which drives this 
level switch HSW by carrying out opening-and-closing control of the group of six signal wiring Y 
for the level switch HSW simultaneously as a unit while carrying out sample hold of the six 
picture signals serially and giving relatively the amount of delay corresponding to a pixel pitch 
and simplifying composition, power consumption is also cut down and good image display is made 
to be obtained. Since each level switch HSW has composition by which opening-and-closing 
control is carried out by driving pulse DP outputted from a shift register, the number of stages of 



the shift register of the horizontal scanning circuit 102 is set to one sixth. Moreover, the 
frequency of the level clock signal HCK supplied from a timing generator is also set to one sixth. 
In-addition r when-performing-two th^ 
signal wiring Y summarized as one unit is not restricted to six like this conventional example. For 
example, in the active-matrix type liquid crystal display used for the monitor of a personal 
computer, when it turns with high definition like XGA specification, a simultaneous sampling drive 
can also be performed for 12 signal wiring as one unit. Or it is also possible to perform a 
simultaneous sampling drive as one unit not for six but for 18 on an electrochromatic display 
display. 
[0004] 

[Problem(s) to be Solved by the Invention] Drawing 4 expresses the circuit pattern of the 
circumference of a video line typically. The input wiring 100 of two or more is connected by the 
load (expressed with capacity C) through the connection wiring 103 so that it may illustrate. The 
input wiring 100 was arranged to behavior and has arranged the connection wiring 103 to the 
seriate. Consequently, both will cross mutually, the conductor which belongs to the same layer 
for this reason — a film cannot be used for both wiring 100,103 Generally, the input wiring 100 is 
comparatively formed with the aluminum of low resistance (RL) etc. On the other hand, the 
connection wiring 103 is comparatively formed with the polycrystal silicon of high resistance 
(RH) etc. In spite of forming into low resistance the polycrystal silicon which diffused the 
impurity so much, the resistance is as high as a three whole digit compared with aluminum. For 
this reason, on the whole, the video line which results in load-carrying capacity C forms high 
resistance, and the technical problem that the frequency characteristic of a video line gets 
worse occurs. Although the time constant of a video line which consists of a series connection 
of the input wiring 100 and the connection wiring 103 is given by -(RL+RH) C, since the 
resistance RH of the connection wiring 103 is comparatively high, the time constant of a video 
line becomes large and it leads to aggravation of the frequency characteristic. 
[0005] 

[Means for Solving the Problem] The following meanses were provided in order to solve the 
technical problem of a Prior art mentioned above. Namely, the gate wiring arranged to behavior 
as composition with the fundamental semiconductor device for a display concerning this 
invention, The signal wiring arranged to the seriate, and the TFT respectively formed in the 
intersection of both wiring, It has the pixel electrode linked to each TFT, the metal shading film 
by which patterning formation was carried out so that each TFT might be shielded from outdoor 
daylight, the input wiring of two or more which is arranged in parallel by behavior and inputs a 
picture signal, and this input wiring and the connection wiring which connects this signal wiring 
mutually. The aforementioned connection wiring intersects the input wiring of two or more which 
had arranged to the seriate and was arranged in parallel in this behavior. As a feature matter, 
patterning formation of the aforementioned connection wiring is carried out in the same layer as 
this metal shading film. Specifically, the aforementioned signal wiring and input wiring consist of a 
metallic material (for example, aluminum) of comparatively low resistance, the aforementioned 
gate wiring consists of conductor material (for example, impurity polycrystal silicon) of 
comparatively high resistance, and the aforementioned connection wiring uses a metallic material 
(for example, titanium) which resistance is lower than this gate wiring, and is different from this 
signal wiring. In addition, the semiconductor device for a display which has this composition is 
applicable to an active-matrix type liquid crystal display etc. 

[0006] In case the connection wiring for connecting input wiring and signal wiring mutually 
conventionally was formed, in the portion which intersects especially input wiring, for example, 
high concentration impurity polycrystal silicon had to be used as a wiring material, and the 
frequency characteristic of a video line was worsened. In view of this point, by forming 
connection wiring in the same layer as a metal shading film indispensable as an object for 
outdoor daylight shielding of TFT, low resistance-ization of a video line was attained and 
aggravation of the frequency characteristic is prevented by this invention. Thus, low resistance- 
ization of a video line is attained by using a metal shading film as connection wiring, without 
requiring an additional membrane formation process in any way. For example, titanium is used as 



a metal shading film. This titanium is a 1 -figure low from sheet resistance (30ohms / ** grade) 
the polycrystal silicon which sheet resistance is 3ohms / ** grade, and diffused and formed the 
— impurity-into-low-resistance-to-high-concentration. „Eor__this_re.a.s.on f . 1„figure„^sp^ time 
constants of a video line also becomes short 
[0007] 

[Embodiments of the Invention] With reference to a drawing, an operation form with a best this 
invention is explained in detail below. Drawing 1 is the typical plan showing 1 operation form of 
the semiconductor device for a display concerning this invention. The semiconductor device for 
this display is equipped with the gate wiring 1 arranged to behavior, and the signal wiring 2 
arranged to the seriate so that it may illustrate. TFT 3, the pixel electrode 4, and the metal 
shading film 5 are formed in the intersection of both wiring 1 and 2. The gate electrode of TFT 3 
was connected to the corresponding gate wiring 1, the source electrode was connected to the 
corresponding signal wiring 2, and the drain electrode is connected to the corresponding pixel 
electrode 4. Moreover, patterning formation is carried out so that TFT 3 may be shielded from 
outdoor daylight, and the metal shading film 5 suppresses photocurrent leak etc. When including 
in a projector, in order to suppress photocurrent leak of TFT 3 for the semiconductor device for 
a display, the metal shading film 5 is an indispensable component. The semiconductor device for 
this display is further equipped with the input wiring 6 and the connection wiring 7. The input 
wiring 6 inputs the picture signal which was allotted to behavior and supplied from the outside. 
Moreover, the connection wiring 7 is formed in order to connect the input wiring 6 and signal 
wiring 2 mutually. With this operation form, two or more pixel simultaneous sampling method is 
adopted like the conventional example shown in drawing 5 , and each signal wiring 2 is connected 
by the connection wiring 7 which corresponds through the level switch HSW. The connection 
wiring 7 intersects the input wiring 6 of two or more which had arranged to the seriate and was 
arranged to behavior so that clearly from drawing. As a feature matter of this invention, 
patterning formation of the connection wiring 7 is carried out in the same layer as the metal 
shading film 5. Specifically, signal wiring 2 and the input wiring 6 consist of a metallic material 
(for example, aluminum) of comparatively low resistance. The gate wiring 1 consists of conductor 
material (for example, high concentration polycrystal silicon) of comparatively high resistance. 
Sheet resistance of this polycrystal silicon is as high as a three whole digit compared with 
aluminum. On the other hand, resistance is lower than the gate wiring 1, and the connection 
wiring 7 is ****** using a different metallic material (for example, titanium) in signal wiring 2 and 
the input wiring 6. This titanium constitutes the metal shading film 5. Sheet resistance of 
titanium is lower than high concentration impurity polycrystal silicon 1 figure, and higher than 
aluminum about 2 figures. 

[0008] The pattern width of face of the input wiring 6 is about 50 micrometers. When 12 of these 
are arranged in parallel, for example, the whole width of face exceeds 600 micrometers. 
Therefore, among the connection wiring 7, in order that, as for the longest thing, a size may 
exceed 600 micrometers, the reduction in resistance of this portion is very important. In view of 
this point, the connection wiring 7 is formed using the low metal shading film 5 of resistance from 
the low resistance-ized polycrystal silicon which constitutes the gate wiring 1 from this 
invention. Since-izing of the connection wiring 7 can be carried out [ low **** ], the line breadth 
is also reducible conventionally. In this case -izing of the overlap area of the connection wiring 7 
and the input wiring 6 can be carried out [ **** 1 and reduction-izing of the part parasitic 
capacitance is possible. 

[0009] Drawing 2 is the typical fragmentary sectional view showing the concrete example of 
composition of the semiconductor device for a display shown in drawing 1 , and expresses 
especially the composition of the circumference of TFT. TFT 3 is formed on the insulating 
substrate 0 which consists of glass etc. so that it may illustrate. TFT 3 has the top gate 
structure where the semiconductor thin film 8 and the gate insulator layer 9 which consist of 
polycrystal silicon etc., and gate electrode 1a were piled up in order of the lower shell. Gate 
electrode 1a is connected to the gate wiring 1 shown in drawing 1 . TFT 3 which has this 
composition is covered with the insulator layer 10 while [ the 1st layer ] consisting of a PSG etc. 
On the insulator layer 10, patterning formation of the signal wiring 2 which consists of aluminum 



etc. is carried out between the 1st layer, and electrical connection is carried out to the source 
field S of TFT 3 through the contact hole. Moreover, patterning formation is carried out 
-simultaneously-and-other-metal-wiring-2a-is-connected-tO-the_drain_fieLd_ D of TFT 3 throu gh a 
contact hole. Signal wiring 2 and other wiring 2a are covered with the insulator layer 1 1 while 
[ the 2nd layer ] consisting of a PSG etc. Furthermore, on it, the insulator layer 12 which 
consists of P-SiN etc. is formed. Patterning formation of the metal shading film 5 which consists 
of titanium etc. on it is carried out. This metal shading film 5 shields TFT 3 from outdoor daylight, 
and suppresses photocurrent leak etc. Similarly bipolar-electrode 5a is formed by titanium etc. 
This bipolar-electrode 5a is carrying out field contact with lower layer metal wiring 2a through 
the contact hole. These metal shading films 5 and bipolar-electrode 5a are covered with the 
flattening film 13 which consists of acrylic resin etc. Patterning formation of the pixel electrode 4 
which consists of transparent electric conduction films, such as ITO, on it is carried out. This 
pixel electrode 4 contacts bipolar-electrode 5a through the contact hole which carried out 
opening to the flattening film 13, and carries out electrical connection to the drain field D of TFT 
3. In assembling active-matrix type display using the semiconductor device for a display which 
has this composition, it joins another insulating substrate 14 which consists of glass etc. to an 
insulating substrate 0 through a predetermined gap. The counterelectrode 15 is beforehand 
formed in the internal surface of an insulating substrate 14. If the electrooptic material 16 which 
consists of liquid crystal etc. is enclosed with the gap of both the insulating substrates 0 and 14, 
an active-matrix type liquid crystal display will be completed. 

[0010] Finally drawing 3 is a part plan showing the pattern configuration of the semiconductor 
device for a display shown in drawing 2 . TFT 3 is formed in the intersection of the gate wiring 1 
which intersects perpendicularly mutually, and signal wiring 2 so that it may illustrate. Gate 
electrode 1 a has put on the semiconductor thin film 8 which constitutes the element field of TFT 
3 through the gate insulator layer. This gate electrode 1a consists of polycrystal silicon which 
poured in the impurity by high concentration, and is installed from the gate wiring 1. It connects 
with signal wiring 2 through a contact hole, and, similarly the source field S of TFT 3 is carrying 
out electrical connection of the drain field D to the pixel electrode 4 through the contact hole. 
As mentioned above, bipolar-electrode 5a intervenes between the pixel electrode 4 and the drain 
field D. TFT 3 which has this composition is covered with the metal shading film 5. In addition, 
although not illustrated, in case patterning formation of this metal shading film 5 is carried out, 
the connection wiring 7 simultaneously shown in drawing 1 is also formed. 
[0011] 

[Effect of the Invention] The gate wiring which was arranged to behavior according to this 
invention as explained above, In the semiconductor device for a display equipped with the 
connection wiring which connects mutually the signal wiring arranged to the seriate, the input 
wiring of two or more and this input wiring which are arranged by behavior and input a picture 
signal, and signal wiring While connection wiring intersects the input wiring of two or more which 
had arranged to the seriate and was arranged in parallel in behavior, patterning formation of it is 
carried out in the same layer as the metal shading film which shields TFT from outdoor daylight. 
Thus, since the conductor material of the same layer as a metal shading film is used in case 
connection wiring is formed in the semiconductor device for a display, it was able to become 
possible to form a video line into low resistance conventionally, and the frequency characteristic 
has been improved. 



[Translation done.] 



* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 

3. [n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] , ■ r 

drawing 1] It is the typical plan showing the operation gestalt of the sem.conductor device for a 

display concerning this invention. 

[D^wingJ] It is the fragmentary sectional view showing the concrete example of composition ot 
the semiconductor device for a display shown in drawing 1 . ..... 

fDrawing 3] It is the typical part plan showing the concrete example of composition ot the 
semiconductor device for a display similarly shown in drawing 1 . 

fDrawing 4] It is the ** type view with which technical-problem explanation of the conventional 
semiconductor device for a display is presented. 

fDrawing 5] It is the circuit diagram showing an example of the conventional semiconductor 
device for a display. 

[Description of Notations] . 

0 [ — Signal wiring, 3 / — TFT. 4 / — A pixel electrode, 5 / — A metal shading film 6 / 
Input wiring, 7 / - Connection wiring, 8 / - A semiconductor thin film, 14 / — An insulating 
substrate, 15 / — A counterelectrode, 16 / - Electrooptic material ] — An insulating substrate, 

1 — Gate wiring, 2 



[Translation done.] 



